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The  Defense  Documentation  center  (ddc;  i a  presently  experimenting  _ 
with  C  abater -Output -Micro film  (COM)  equipment. 

This  interim  progress  report  was  issued  primarily  for  the  infor¬ 
mation  of  DDC  sued  Defense  Supply  Agency  (TSA)  personnel.  It  has 
been  released  because  of  the  widespread  interest  in  COM  experiences. 

The  statistics  given  in  the  report  (costs,  times,  wages,  etc.)  are 
for  DDC  only.  They  may  vary  for  other  COM  Installations .  The 
equipment  recommendations  are  for  the  particular  needs  of  DDC.  It 
should  not  be  inferred  that  DDC  is  recommending  acquisition  of  any 
one  manufacturer's  equipment  for  other  COM  installations.  Such 
recommendation  should  be  made  only  after  careful  study  of 
installation  needs. 


PREPARED  HI? 


APFROVED  BT: 


i 


TAflLSCtCCNTQfrS 


Zzg. 


Introduction 

1 

T  T 

C  /tv  /s  \  w*/^ 

**  * 

~  ***“  '  ~~~ 

111  . 

Equipment 

' 

IV, 

Equipment  Experiences 

l 

V. 

Compatibility  Problems 
(COM  Fichfi -COSAT 1  Fiche) 

5 

VI. 

Summary  of  the  Experiment 

6 

■rn . 

Conventional  Applications 
(Microfilm  and  Microfiche) 

8 

vm. 

Other  Uses  of  COM 
(Hard  Ocuy  from  COM) 

11 

n. 

Conclusions 

12 

X. 

He commendations 

iu 

iii 


TABLE  OF  CONTENTS  -  APPEfCICgS 


Appcr 

Cos 


ndix  A 


st  to  Produce  2,000  Frames  (100  Feet) 


rnu  nin  4 


H  t  *»*  *s  r*  o  i  .  A  *  tk  a  r  t  A 


Appendix  B 

cos z  zc  t*  tv 00  Pc^es  gza  oisc  Hxffn 

Speed  Computer  Printer 

Appendix  C 

Coat  to  "Produce  a  Set  (7p0)  of  Conventional 
Ficfce  for  tne  Houston-Fearless  CARD  System 

Appendix  D 

Cost  to ’'Produce  &  Set  (750)  of  COM  Fiche 
for  the  Houston-Fearless  CARD  System 

Appendix  E 

Cost  to  Produce  a  Contributor  Summary  List 
(About  1300  Pages)  Using  COM  Equipment  and 
a  Xerox  Copw  :'lo  Unit 

Appendix  F 

Cost  to  Produce  a  Duplicate  Set  of  2,000 
Frames  (100  Feet)  of  16m  Film  in  a  Cassette 

Appendix  0 

Cost  to” Produce  a  Duplicate  Set  (750)  of 
Work  Unit  Fiche 

Appendix  H 

Some  Timing  Factors  and  Ccst  Figures  Used 
Throughout  the  Report 


19 


20 


21 


22 


23 


2u 


iv 


COM  R£KRI 


T  '■t?npAr.Mr,rf  av! 

With  the  advent  cf  third  generation  computers,  we  car.  produce  rare 
information  in  less  tine  tear.  was  formerly  possible. 

High  speed  printers,  baseo  upon  technology  from  the  previous  euscade, 
cannot  prC?C033  ?  n  i* oy^TT1^^.  ior  quickly  as  it  is  received  from  the  computer. 

p*ijy50f  hours  or  even  of  days  are  commonplace .  The  amount  of  paper  generated 
is  often  enough  to  create  storage  problems.  Retrieval  of  specific  data  can 
be  cumbersome  when  it  requires  searching  through  reams  of  paper. 

One  increasingly  popular  Method  of  circumventing  these  problems  is  to 
use  film  instead  c!  paper  for  computer  reports.  Digital  information  is  trans¬ 
ferred  directly  from  computer  tape  to  film.  The  process,  conputor-output- 
rdcrofiim  (COM),  achieves  computer  speed  by  photographing  data,  rather  than  by 
impact  printing  with  its  inherent  limitations .  Microfilm  requires  less 
storage  space  than  paper  and,  with  proper  equipment  and  a  satisfactory  indexing 
scheme,  makes  porsible  faster  retrieval  of  data. 
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In  March  iy6 9  u  utuuy  wau  made  to  determine  the  potential  value  of  COM 
equipment  to  the  Defense  Documentation  Center  (DDC).  The  atudy  indicated 
tiatt  COM  might  be  of  najor  benefit  to  DDC  in  several  wayat  easier 
information  handling  and  utorage,  reduced  file  apace  requirements,  faster 
"throughput"  time  for  computer  generated  information,  and  substantial 
coat  reduction  when  compared  to  the  cost  of  information  in  conventional 
hard  copy  fori.. 

on  the  hauls  of  this  study,  DDC  was  authorized  to  acquire  COM  equipment 
for  experimentation  until  the  end  of  FY  70.  DDC  obtained  a  Stromberg- 
luuugraphix  hj)60  micromation  printer  in  2nd  quarter,  FY  70,  and  has  been 
experimenting  with  COM  since  then.  As  originally  conceived,  the  scope  of 
the  COM  experiment  was  limited  to  DDC  reference  products  already  being 
produced  in  hard  copy.  While  the  experiment  was  being  conducted,  its  scope 
evolved  into  a  broader  baaed  effort.  Instead  of  being  restricted  to  existing 
reference  products,  the  scope  of  the  exy-uriment  now  includes  powerful 
reference  products  heretofore  unavailable.  Instead  of  being  restricted  to 
conventional  uses  of  COM  equipment  (microfilm  and  microfiche) ,  the  scopo  of  the 
experiment  now  includes  investigation  of  other  uses  such  as  production  of 
hard  copy  and  varying  size  copy.  Instead  of  being  restricted  to  DDC  in-house, 
tlie  scope  of  the  experiment  now  permits  us  to  include  DDC  users  in  future 
dOM  investigations . 
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III.  faQUfrfrtEftT 

Strocsberg-ratagriphlx  la  the  largest  manufacturer  of  COM  equipment 
in  the  industry  and  has  h*d  years  of  practical  COM  experience. 

One  particular  requirement  for  c  ££C  COM  unit  i;  the  capab ility  of 
producing  microfiche  as  well  as  roll  fils.  Microfiche  is  a  1"  x  6M  sheot 
of  fils  which  contains  SO  frames  (pages)  of  information .  Strcnberg- 
Patagrapr.ix  vas  \  ar.o  sttuu  is ,  ..o  say  iy:v;  she  only  Issuing  manufacturer 
offering  a  single  COM  unit  fur  both  microfiche  and  roll  film. 

Upon  consideration  of  the  above  facts,  the  decision  was  made  to  order 
the  following  Stromterg-Datagraphix  CC 3<  equipment: 

Datagraphix  Micrcm&tion  Printer  $192p/month 

F200  Reread  (7  tire  reread)  78 

Universal  Camera  30-3 

TOTAL  *230?/'«cnth 

In  addition  an  UK  729  XI  tape  unit  was  obtained  from  another  government 
agency  at  no  coet  to  DDC-. 


Equipment  is  also  available  to  develop  and  to  duplicate  film  produced  by 
the  si  cremation  printer.  However,  it  was  not  ordered  because  HDC  already- 
had  developing  capability  in  its  photographic  section. 
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IV.  BQUIFHSyT  EXPERIENCES 


'  3  the  normal  !i3haJos  out”  procedure  which  is  part  of  any  sew  installation. 


Is  cur  overall  experience  the  COM  unit  has  beer,  reliable,  and  the  few 
instances  of  “down”  tier  due  to  hardwire  malfunctions  have  not  been  a 
problem.  Two  early  hardware  naif  use  cions  were  caused  by  the  inexperience 
or  pix.  personnel  in  lianuiiut:  ice  ewulmcut 
.g  tne  nonvu  “stake  out"  procedure  w 
Certain  other  equipment  problems  did  arise,  however.  The  tape  'unit 
arrived  with  defective  cables.  New  cables  had  tc  be  ordered  from  IEM,  which 
delayed  operational  statu3  of  the  COM  installation  for  three  weeks .  Future 
investigation  should  consider  the  advantages  of  a  single  vendor  installation, 
weighed  against  the  additional  cost  involved. 

There  was  also  a  character  set  problem.  The  seven-track  tape  unit  limits 
the  number  of  available  characters  to  sixty-four.  Two  character  sets  are 
generally  available,  either  a  business  set  or  a  scientific  set.  DDC'a 
requirements  are  such  that  neither  character  set  is  wholly  satisfactory. 

The  manufacturer  resolved  the  problem  by  customizing  a  character  set  for  DDC . 

4  third  equipment  problem  is  the  universality  of  the  universal  camera. 

The  optional  universal  camera  was  ordered  to  provide  the  capability  of  using 
Ifism,  3Smm,  or  lOSrra  (fiche)  film.  Our  experimentation  was  limited  to  the 
l6csn  and  lQJ&am  sizes,  hewever,  because  the  35am  capability  was  not  available. 
It  has  been  premised  by  1  July  1?7Q. 
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The  most-  common  type  of  microfiche-  in  use  today  is  COSATI  fiche, 
which  contain  sixty  frames  (pages)  nrranged  in  12  columns  by  5  rows. 
The  tor  row  (not  including  the  r  rows  of  esata)  is  dedicated  to  header 
information,  The  reduction  ratio  cannot  exceed  2 OX,  the  fiche  are 


t  -  "-i  across  each  row  a 
Gi^r.t7  i  rar^G  arr^r.gca  u:  iv  by  S  iws . 


Jfo  row  is  'dedicated  tc  header  information,  however  header  information 
our.  be  placed  in  any  fra.oes  through  programming.  The  reduction  ratio 
is  2uX,  the  fiche  are  positive,  and  frames  are  arranged  from:  top  to 
bottom  down  each  column. 

Since  196 5  DbC  has  distributed  COSATI  fc.che  to  all  users  requesting 
fiche.  The  majority  cf  all  fiche  users,  Including  DDC  users  of  fiche, 
are  accustomed  to  COSATI  fiche.  Their  fiche  reading  equipment  is  designed 
for  COSATI  fiche.  Other  fiche  handling  equipment  such  as  the  Houston-Fearless 
Compact  Automatic  Retrieval  Display  (CARD)  unit  require  COSATI  fiche. 

There  is  ar  industrywide  review  of  the  different  kinds  of  fiche  being 
produced .  This  includes  COSATI  fiche,  COM  fiche,  ar.d  National  Microfilm 
Association  (NMA)  fiche.  There  may  emerge  a  single  standard  for  all  fiche 
cf  this  type.  Until  such  a  standard  becomes  reality,  however,  DDC  is 


committed  to  COSATI  fiche. 


Both  Datagraphix  and  DDC  are  working  toward  production  of  a  COSATT-lil® 
fiche  from  the  COM  unit.  The  result  will  be  a  fiche  which  will  not  meet 
all  of  the  COSATI  standards  but  which  ’will  be  close  enough  to  satisfy  most 
’users  . 
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VI.  SUMMAKf  OF  THE  EXPSIIMEHT 


As  stated  ir.  the  background  the  primary  purpose  for  obtaining  COM 
equipment  was  experimentation .  The  object  cf  the  «xperis*ntst,ion  has 
beer,  threefold:  to  verify  the  conclusions  reached  in  the  Maro  19c9 
study  cited  above,  to  gain  practical  experience  with  conventional  COM 
pr-odtictr  (microfilm  arc  microfiche) ,  and  to  investigate  other  urjes  for 
COM  equipment. 

In  order  to  verify  the  conclusions  reached  in  the  study  a  number  of 
DDC  reference  products  were  put  on  film  in  a  simulated  production 
environment.  These  included  such  applications  as  priirted  bibliographies, 
Technical  Abstract  Bulletin  (TAB)  indexes,  Re  luct  Processing  User 
History  File,  and  others.  Production  data  do  vs:  ify  the  conclusions  reached 
in  the  study.  For  exariple,  the  cost  tc  produce  a  report  or.  16. nr.  film 
is  35?:  leas  than  the  cost  to  produce  the  same  report  or.  the  high  speed 
printer . 

In  order  to  gain  practical  experience  with  conventional  COM  products 
we  are  producing  TABS  and  their  indexes  fcr  the  ten-year  period  1?6C-1?6? 
ori  16mm  film.  These  reference  tools  will  be  used  ur.-house  and  will  also 
be  offered  tc  DDC  ‘users. 

We  have  also  investigated  other  ways  of  producing  information.  For 
example,  we  have  produced  hare  copy  reports  from  GCM  film  via  Xerox 
Ccpyflc.  Another  use  j ,s  tc  change  the  size  cf  a  page  of  information. 

The  standard  page  of  computer  printout  is  about  lin  x  lh" .  A  more 
convenient  size  is  the  conventional  5»?!  x  li1'.  By  using  COM  ecu  lenient 


and  tiie  Xerox  CopyTIo  we  can  vary  the  height  and  width  of  each  peg*  to 
produce  this  or  other  desired  sizes.  This  technique  results  in  a  product 
with  which  users  are  sore  familiar,  and  for  which  they  have  a  preference. 
It  enables  them  to  store  computer  reports  in  legal  size  or  letter  size 

iij.6  C  £1  0  jJLjd  XfS  j  S  C?ITJ6  ttflfiy  C O  JiGX»  isJXStiU  _pi’  xli  IXi X*  Gil  Xt » 

These  two  examples  illustrate  tie  experimental  mode  inherent  in  much 
cf  cur  COM  effort.  This  experimentaticc  is  an  important  part  of  the 
overall  program. 
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VII.  CONVENTIONAL  APPLICATIONS  (MICROFILM  AhC  MICROFICHE) 

The  way  in  which  an  output  product  will  be  used  determines  whether  or 
not  it  is  good  for  COM,  Reports  which  are  infrequently  used  and  seldom 
updated  are  pood  applications.  Retorts  which  are  produced  for  archival 
purposes  are  particularly  suited  to  ULM.  Reports  which  are  referenced  for 
specific  items  rather  than.  rs*c.  ir.  their  entirety  should  be  considered 
for  COM.  Personnel  who  must  carry  reference  information  with  then  when 
visiting  users  3hculd  find  microfilm  and  a  portable  reader  more  convenient 
than  bulky  hard,  copy  reports . 

Conversely,  reports  which  «re  used  a  number  of  times  each  day  and 
which  require  frequent  updating  are  not  ideal  for  COM.  Reports  which 
must  be  annotated  or  which  require  notations  right  at  the  data  canr.ct  be 
used  in  film  format. 

The  following  applications  were  selected  for  COM  tasting  and  were 
produced  on  l6mr.  film: 

1.  Bibliographies 

2 .  Indexes 

3.  Request  Processing  User  History  File 

L.  Dissemination  Authority  List  (DAL) 

5.  Military  DAL 

6.  Index  by  keyword  and  performing  organisation 

1.  Alpha  ter  ;  list 

These  applications  are  representative  cf  tie  reference  products 
producer,  by  Til.  The  film  is  of  acceptable  quality.  Readability  it  a 
film  reader,  i.e.,  legibility,  contrast,  and  sharpness  of  characters 
is  good.  These  pr.: ousts  are  available  for  inspection. 


f 

l 

f 

& 

f 

A  cassette  contains  100  feet  of  film,  which  is  about  2000  frames 
(pages),  and  coats  $8.1$  to  produce  (Appendix  A). 

The  coat  to  produce  2000  pages  on  the  high  speed  printer  ia  $12.60 
(Appendix.  B)  ,  The  CCH  cost  includes  cost  of  the  film,  exposing  the 
ilia,  developing,  coat  of  a  film  cassette,  and  labor  to  place  the  film 

_  I* 

in  one  cassette .  hot  included  ia  rental  of  the  COK  equipment  or  cost  of 
'  film  reading  equipment .  Hard  copy  cost  includes  cost  of  paper  a na  operator 

cost.  It  considers  ruilti-programir.g  capability  of  the  UNIVAC  118,  which 
makes  it  possible  to  drive  thrve  printers  concurrently.  Sot  included  are 
certain  ancillary  operations  such  as  decollating,  bursting,  and  distributing 
the  report.  Sot  included  is  depreciation  of  equipment.  DDC  now  owns  the 
tJNIVAC  1108  system  so  there  is  no  monthly  rental.  COM  costs  represent 
a  35$  saving  ovar  hard  copy  coats. 

The  following  table  indicates  comparative  coats  for  the  seven  applications 
listed  above.  In  each  case  $1.50  was  added  for  set  up  time  (1/3  hour) . 


COM 

Hard  Copy 

Printed  Bibs  (200  pages) 

$2.32 

$2.76 

Indexes  (600  pages  as  typical) 

1.76 

6 . 51 

Request  processing  User  History  File  (2200 
pages) 

10.17 

15-36 

Dissemination  Authority  List  (1200  pagee) 

6.39 

9.06 

• 

Military  DAL  (160  ^ages) 

2.15 

2.5c 

« 

Index  by  Keyword  and  Performing  Organi¬ 
zation  (5000  pages) 

21.88 

33.00 

Alpha  Term  List  (6700  pages) 

28.80 

13-71 
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Tv  so  costs  are  for  an  original  sat  only.  They  do  net  represent 
publicaticti  costs  for  multiple  copiss.  Publication  coat  for  multiple 
copie a  is  #12  par  2000  pans.  Cost  for  each  duplicate  cory  of  2000 
frsj»a  of  film  (100  feet),  including  exposure,  developing,  labor  costs, 
ar.d  a  cassette  is  $3.81  (Appendix  F) .  This  is  &  savings  of  68%  for 
duplicate  So ts  prociuced.  sn  fils  rh the r  than  hand  copy. 

In  addition  to  co3t  savings  the  COM  unit  prints  this  data  Id  tines 
faster  than  the  high  speed  printer.  Thus  delays  due  to  printer  backlogs 
are  eliminatod 

We  are  using  the  microfiche  capability  (105m  film)  of  the  COM  unit 
to  produce  COSATI-like  fiche  for  the  Houston  Fearless  Cctipact  Automatic 
Retrieval  Display  ( CJA.RC)  system.  The  entire  Work  Ur.it  Data  Bank  is 
contained  on  750  fiche  which  are  housed  in  the  CAM  unit.  Any  one  of 
d5jC'0C  records  can  be  retrieved  and  displayed  within  U  seconds. 

The  cost  to  produce  a  set  of  fiche  for  tho  CAM  system  using  conventional 
methods  is  $1000  (Appendix  C) .  The  cost  to  produce  a  set  of  fiche  for  the 
CAM'  system  using  COM  equipment  is  $135  (Appendix  D)  .  This  represents  a 
coat  saving  of  07%.  In  addition  100  hours  of  corpjuter  printer  time  is 
saved,  as  well  as  the  time  required  to  photograph  ?5 0  fiche. 


VIII .  OTHER  OSES  OF  COM  (HARD  CGI 


?OH  CO} 


At  leas  tr  once  each  wok  the  Work  Unit  Section  (EDC-TST-2)  receives  a 


.ontrlbutor  Sum sary  List  (CSL;  IT 


«  J.vv,,*4nr  A.  m°  Tm*  a 
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contributors.  This  report  contains  about  13,000  pages.  It  requires  Z6 
hours  of  nrinzer  tine  to  orin*  and  costa  »32. 


Because  of  its  frequency  and  size  this  report  added  considerably  to  the 
workload  of  the  high  speed  printer.  The  hard  copy  could  not  be  eliminated 
in  favor  of  film  or  ficbe  because  it  is  separated  into  many  smaller  parts 
for  distribution.  Thun  an  alternate  Method  of  producing  a  hard  copy  CSL 
report  was  sought. 

The  owthod  adopted  involves  COM  equipment  and  a  Xerox  Copyflo  unit.  The 
COM  equipment  produces  the  complete  report  on  l6tao  film.  Instead  oT  wing 
fragae.v-ed  and  placed  in  cassettes  for  distribution,  however,  the  film  is  used 
in  a  Xercr  Copyflo  unit  to  produce  the  report  on  continuous  rolls  of  paper. 

The  paper  cut  to  pages  and  sent  to  the  /ork  Unit  Section  for  distribution. 

Tne  enc.ii'-i  truces s  takes  about  12  hours  and  costs  about  $13h  (Appendix  E)  . 
This  13  a  tine  ?v.*iag  of  about  505t.  The  coat  la  higher  (by  about  63%)  th&r. 
the  high  speec  printer  cost.  This  is  because  it  is  necessary  to  produce 
paper  and  film,  rather  than  Just  paper.  However,  the  Work  Unit  Section  now 
has  a  backup  film  file  of  the  CSL  report  for  reference  purposes .  The  quality 
of  the  report  is  good  and  personnel  who  work  with  it  prefer  it  to  the  high 
speed  printer  version  because  its  smaller  size  page  is  more  convenient  to 
handle . 
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n.  CQHCLUSZCNS 

We  have  arrived  at  the  following  conclusions  based  upon  our  experiences 
with  CCM  during  the  preceding  five  racnthai 

1,  In  ail  cases  a  significant  time  savings  ia  rtaliaed  when  reports 
are  produced  by  COM  equipment  rather  than  by  the  high  speed  printer. 

1  cost  cf  CCK  otsi*  tiic  ^ t gH  prints S2T  V^SJ7lj?5 

according  to  the  application.  In  the  case  of  the  Work  Unit  fiche  it  is  an 
9?£  saving.  In  the  case  of  the  hard  copy  fron  film  it  is  more  expensive 
than  the  high  speed  printer  (by  about  6}%) .  In  the  most  common  case,  that 
of  l6mm  film  for  viewing  in  a  film  reader ,  the  saving  is  about  35?* 

3.  Film  products  require  about  90%  less  space  than  their  hard  copy 
counterparts  and  are  easier  to  hand!.* . 

U.  There  are  intangible  benefits  to  using  COM  equipment.  For  example, 
timeliness  of  information,  alleviation  of  printer  delayc,  and  greater 
convenier.oe  cf  handling  information  are  factors  which  cannot  readily  be 
quantified. 

5.  A  major  intangible  benefit  of  COM  equipment  is  the  flexibility  it 
affords.  Products  can  take  varying  forms  and  sizes.  COM  equipment  can  be 
used  simply  as  a  stand  alone  printer,  or  as  part  of  a  complex  remote 
inquiry  information  retrieval  system  using  on-line  computer  capabilities. 

In  this  latter  application  a  -user  would  have  a  set  of  documents  on  film 
(the  complete  set.  of  Work  Unit  Summaries,  fer  example)  at  his  own  facility. 
Ey  interrogating  a  centra!  computer  through  a  remote  inquiry  station,  the 
user  can  determine  the  exact  location,  in  his  cvn  collection,  cf  ar.y 
desired  information.  Retrieval  of  this  information  can  be  a  separate 
operation,  or  it  can  be  done  automatically  under  control  of  tne  central 
computer . 
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6,  The  tangible  and  intangible  benefits  o*  COM  nave  made  it  poaelfcle 
for  DDC  to  offer  its  users  infcmatic*?  which  was  heretofore  impractical 
to  produce.  In  addition  to  TA.B  .entry  cumulations  and  indexes  f-.-r 
1960-1969,  previously  n»i<i.Iui»u,  DIG  is  putting  the  entire  AD  Direct  File 
on  film.  Another  nrrr.ac-  _«  creation  cl  cysajositb  DAD  fil&s  and  cess- 
posits  indexes  on  film,  with  onsuul  updalmgs. 

?.  fhe  COM  industry  is  expending  considerable  afford  to  develop 
acre  equipment  and  more  sophistic* tec  equipment.  I$r  next  year  we 
expect  a  wider  choice  of  equipment  satisfying  our  need  for  both  film 
and  fiche  capability  at  a  competitive  price . 


* 


X.  RECOKMSHIKTICre 


£*fe«rd  upon  our  cor.ciueioos  from  tha  COM  experiment;  besed  upon  uw  present 
*od  dsr-jloping  state  of  the  art  in  CGfc  equipment  and  techniques,  and  in  Aid 
>qdip!5ftt  and  techniques;  based  upon  the  projected  i.eeds  of  IJX:  and  its  users 
during  the  seventies,  we  mite  the  following  reccssaondaticns . 


/I 


vXEwitf  cup  cvjK  ActiYiuifts  Ccyoiaci  Ju&>  i.y)u. 

2V  Extend  the  rental  period  fcr  our  present-  GCM  equipment-  Beyond 
31  June  19? J. 

3.  Cchtdn11®  t-U  veillar.ee  of  the  COM  equipment  market  to  know  of  the 
best  available  equipment  at  all  tines . 

a.  Cost? preparing  for  the  jreater  information  handling  needs  of 
this  new  decade  by  committing  ourselves  tc  further  experimentation  with  r.cn- 
paper  information  storage  mediums,  such  as  film, 

5.  Adopt  the  following  plans  as  troau  guidelines  to  gt,-e  direction  tc 
our  COM  efforts  in  the  c coving  year; 

A.  Gather  and  evaluate  'data  on  user  acceptance  of  COM  products  both 
at  EK  and  in  the  field. 

3.  Work  more  closely  with  GDC  users  ir.  determining  still  more 
applications  on  COM  which  oouii  he  mutually  beneficial. 

0.  Combine  031  techniques  with  computer  capabilities  to  produce  a 
remote  inquiry  information  retrieval  system  superior  to  what  we  have  tcuay. 

3.  Ccrtinue  fc  investigate  new  techniques  for  pr ' uucing  information 
or.  XM  equipment. 


:er  acceptance  permits,  ..nar.ge  •  ’  e  empnusis  of  the  COM  effort 


from  experiment ul  to 


ruction,  w^tnout  ever  cemetery  discor.tir.uir.g  tii 


expe  rimer,  tal . 


•*  4lj-  f  <S, 


F .  Investigate  the  advantages,  both  aconoedcally  and  aorsteaunri at, 
cf  obtaining  OCM  developing  ana  duplicating  equipment  instead  of  using  the 
conventional  developing  and  duplicating  equipment  we  new  use. 

The  uGM  project  started  cut  a;  a  narrow  effort  with  specific  goals.  Is 
the  work  preceded  the  entire  philosophy  of  the  effort  changed.  The  COM 
project  is  now  ?auch  broader,  enconpaOsinjj  acre  usee  and  wore  users,  as  if*  31 
•?  nor*  powerful  arwl  far  reach ing  techniques .  We  strongly  believe  that 
future  development  and  evaluation  of  COM  should  be  based  upon  this  new  and 
broader  philosophy. 


APPENDIX  A 

COST  TO  HtGDUCE  2,000  TRAjt’S  (IDO  FEET)  OF 
l6an  COM  FILM  IN  A  CASSETTE  IS  $8.1? 


1.  Film.  Coat: 

$5.iiU/ZW  1'oct  roll  or  $2.12/1.00  feel  52.72 

2.  Operator  Coat  (COM  Unit): 


Kite  oi  Unit  -  2  frame s/sec end 

2000  frames  -  1000  seconds  -  5/18  hour 

5/18  hour  at  $1. 50/hour  operator  wages  -  $1.25  1.25 

3.  Chemicals  for  Developing: 

1^/foot* 

1^/ foot  X  100  feat  (2000  frames)  -  $1.00  1.00 

U.  Operator  Cost  (Developing) 

Hite  of  Developing  Equipment  -  300  feet/hour* 

100  feet  of  film  requires  1/3  lour  to  develop 

1/3  hour  at  $i. 50/hour  operator  wages  -  $1.50  1.50 

5.  Coat  of  one  cassette  1.23 

6.  Operator  Cost  to  Place  Film  in  Cassette 
Estimated  Time  Required  -  1/10  hour/cassette 

1/10  hour  at  $U.50Aour  operator  wages  -  $.15  . 15 


♦Figures  supplied  by  Photographic  Section 


$8.15 


NOT  included  in  this  oost: 

1.  Rental  of  COM  equipment 

2.  Overhead  costs  (light,  heat,  etc.) 
3-  Film  reader  costs 
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APPENDIX  B 

COST  TO  PRINT  2000  PAGES  <  >  THE 
HIGH  SPEED  COMPUTER  PRINTER  3  $12.60 


Paper  Coot: 

$3.30/1000  sheets  or  $6. 60/2000  sleets  $6.60 


2.  operator  Cost  (High  Speed  Printer): 

Operator  Wage  -  $4.50/hour 
Operator  con  operate  tliree  printers 
•  concurrently. 

Cp<  rator  wage  to  operate  one  printer 
tor  one  hour  is  1/3  of  $4.60  -  $1.50 
Effective  printer  speed  approximates 
'  00  page a /hour 

Ti):e  required  to  print  2000  pages  is  4  hours 
F  ur  hours  operator  time  at  $1.50/hour  -  6.00 


TOTAL  $12.60 


HOT  included  in  this  coat: 

1.  Depreciation  of  equipment 

<*.  Overhead  costs  (light,  heat,  -. ) 
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a  r  ry 

-1*  -  w 

COST  TO  PRODUCE  A  SET  (75~)  OF  COSVEmOKAL 
FICHE  FOR  THE  HOUSTON-FEARLESS  CARL 
3YST3-:  IS  $1,000  ($097.50} 


Panpr  Pv  gr.  • 

$3*  pO/ICOO 


up  tines 


*•5 

yc 


sheets  or 

,  -  $1-7 


for 


$157.50 


Operator  Cost  (High  Speed  Printer) 

Operator  Wags  -  1 . 5  O' /hour  (see  appendix  3, 

Step  2) 

Effective  printer  speed  approximates  ;0C 
pages/hcur 

45,000  pages  /  >00  pages  per  hour  -  90  hours 
printing  tine 

Considering  breaks,  6et-up  time,  restarts, 
etc.,  assume  100  hours  printing  time. 

IOC  hours  printing  time  at  $1 . 50/hour  -  $150.  150.00 


Cost  of  Conventional  Fiche: 

Cost  of  one  master  fiche  is  922 . 

(Figure  supplied  by  photographic  section 
is  complete,  includes  labor,  material, 
overhead,  etc.) 

Cost  of  750  fiche  is  750  tines  ?2f  -  .$690.00  690.00 


TOTAL  $  997.50 


1? 


APPENDIX  D 

co.;t  to  PRODUCE*  A  SET  (750)  OF  com  fiche 
<•<  THE  HOUSTON-FEARLESS  CARD  SYSTEM  IS  $130  ($133. 56) 


FI ltii  Coat: 

$15.18/100  feet  (about  Ido  4’*  6”  fiche/ 

100  feet) 

About  450  feet  of  film  requin  i  Tor  750  fiche. 
4.5  times  $15.18  -  $68.31 


operator  Cost  (COM  Unit) 

'  fiche/minute  -  375  minutes  ''750  fiche)  - 
6.25  hours 

Considering  breads  and  set  u  time,  assume 
8  hours  COM  time 

8  hours  at  $4. 50/hour  operate  wage  -  $36.00 


Chemicals  for  Developing 
5<f/foot  times  450  feet  -  $22.50 
(figure  of  5// foot  supplied  by  photographic 
section) 


Operator  Cost  (Developing) 

Rate  of  Developing  Equipment  -  300  feet/hour 
450  feet  of  film  requires  1  1/2  hours  to  develop 
1  1/2  hours  at  $4.50/hour  operator  wages  -  $6.75 


$68.31 

36.00 

22.50 

6.75 

$133.56 
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APPENDIX  £ 

COST  Tf1  PRCnaci  A  CO^MbOTOR  SUMtt^Y 
LIST  (ABOUT  13000  °AOgS)  USING  COM  EQUrMCNT 
AND  A  XEROX  COPY flO  UNIT  IS  $130  ($130.06) 


F13>".  Cost  (COM) ! 

13000  Trans  £  -  650  feet  of  film  in  ceven 

cassettes.  Total  Cost  -  $53-62  $53-62 

Xci'ox  Cocvflc  Parer  Cast 
Each  roll  of  2000  feet  (ifaOO  feet  usable) 
costs  $1.8'?.  Each  of  the  13 COO  pages  is  1C 
inches  in  height.  Six  rolls  of  caper 

are  needed.  Six  rolls  at  $i.39/rcil  -  $29.31  2y.3l» 

Operator  Cost  (Xerox  Copyflo)  4 

Unit  operates  at  about  one  roll  of  taper  per 

hour.  Six  hours  cf  operating  tine  required. 

Operator  wage  is  $1. 50/hrur 

Six  hours  tines  $1. 50/hour  -  $2?. 00  £?.0G 

Operator  Cost  (Cutting  to  pages) 

Operator  car  cut  about  2000  pages  per  hour. 

Cutting  tine  requires  about  7  hours  at  $3- 50/hour 

Seven  hours  tines  $3«50/hour  -  $21*50  2U.50 


TOTAL 


APPENDIX.  1 

COST  TO  PRODUCE  A  DUPLICATE  SET  OF  2, OX  FRAMES 
(IX  FEET)  OF  I6nm  FILM  IN  A  CASSETTE  IS  $3-81 


Cos  t 

“  SB  X*/  v *i  ^ 


y  -  . 


v 


A 

S? 


Opei » L-U  Oust  (Developing,  Iiie.lu-.is  a  eAp-UsUi'e) 

300  feet /hour  or  i/3  hour  for  TOO  feet 

l/'3  hour  limes  SLoO/ncwr  operator  wage  -  Si. 50  1*50 


Coat  of  one  Cassette  -  $1.23 


.23 


Operator  cost  (Load  Fiir.  into  Cassette) 

Estimates  Tire  to  Load  One  Cassette  -  6  minutes 

( 1/10  Hour)  .  Operator  Wage  -  $•* .  50/Hour 

1/10  tines  $L.5C/Hour  -  U5f  -uS 

TOTAL  "13.81 


£  £ 


ap?'£hbIa 

COST  T.  PRGPUCE  A  DUPLICATS  oET  (750) 
OP  WORK  tIKIT  PICHE  1*5  $82.53 


r  Urn  (-»cst 

i6.eu/ico 
a. 5  rolls 

rvx-.5 


feet  (about  150  L" 
needed 

Pi  /Wi  ■* 

(C  W  V-"-  *  '•'H/  A 


fiche) 

7  A 


£7  A  7 c 


2  Qnflv>^ bcr  Cost  { Itvel  oo  Ins  Xn-jj-uiiiig  Expo-^ur^) 

Unit  operates  at  300  feet  per  hour, 
up C  feet  require  1.5  hours 
Operator  wags  is  $0 . 50 /hour . 

1,5  hours  tires  $1,5 O/hour  -  $6.? 5  6.75 


TOTAL 


$82,53 
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APPENDIX  H 

SOME  TIMING  FACTORS  AND  COST  FIGURES  USES 
THROUGHOUT  THE  REPORT 


COM  Unit/  -  l-6m  filr. . . 2  Frsr.es/Se^ono 


COM  Unit  -  iOprai  file  (fiche)  . 

High  Speeo.  tranter . . . , . 

Xerox  0<?pyf1o,* . . . . ul  feot 

iYlM  P-i  I  rr  _  " A—, 

...2  riche /Minute 

(u6  Pages; /Minute 

.  v./trvi  vPOt 

COM  Filr.  -  iOJrn: 

(fiche)  . 

13/100  Feet 

Duplicating  Filr 

-  l£m . . . . . . 

. ...$10/l60C  Feet 

Ducli  cat  ins  ~  1 1  r 

.  3i-/lr'0  "eet 

Fiin  Developing 

Sneed . 

. . . . jDO  :  eet/Hcur 

Cutting  Speed  - 

Xerox  Cocyflo  rages . 

...2000  Feet/Ho.r 

COM,  High  Speed 

Printer,  Film  Developer, 

Xerox  Ccpyflo 

Operator  Wages .  , 

. $3-50 /Hour 

Cutting  Xerox  Copyf-o  Paper  ir.to  Pages 
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If.  t»IU  'ANY  activity 


sfeinse  November  1919  the  Defense  Documentation  Center  (DDC)  has  been  experimenting 
with  C  umpu ter  -Output  -Microfilm  (COM)  .equipment  and  techniques.  Stromberg- 
Datagraphix  equipment  was  selected  primarily  for  two  reasons:  the  reputation  and 
practical  experience  of  this  manufacturer  and  the  capability  of  producing  roll  film 
or  microfiche  with  a  single  'unit. 

9«r  findings  indicate  there  are  significant  benefits  to  DDC  from  using  COM  equip¬ 
ment.  Depending  upon  the  type  of  application,  the  cost  savings  could  be  as  hi£h  as 
87$.  COM  also  provides  greater  flexibility  in  the  format  of  the  output  product. 
Reports  could  be  in  roll  film,  fiche,  or  hard  copy  produced  from  COM  film.  The  site 
of  the  hara  copy  can  be  varied  to  accommodate  differing  needs  and  preferences. 

Greater  speed  and  reduced  storage  requirements  make  it  practical  to  produce 
reference  products  which  could  not  previously  be  considered.  For  example,  conplete 
seta,  on  l6mm  film,  of  Technical  Abstract  Bulletin  entries  in  numeric  order  by  AD 
number,  and  indexes  to  them,  for  the  tan-year  period  1960-1919. 

?rom  a  systems  standpoint  there  are  a  number  of  uses  for  COM  equipment:  as  a  stand 
alone  orinter;  in  conjunction  with  other  film  handling  equipment;  and  to  produce 
film  for  a  remote  inquiry  information  retrieval  system.  -w 

Based  upon  these  findings  we  recomaend  extension  of  the  rental  agrees*. with 
Stromberg-Datagraphix  and  continuation  of  our  exper iaentaticn  with  COM  equipment. 
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